Enumeration of viable anaerobic bacteria by solid phase cytometry under aerobic conditions.
Classical enumeration methods for anaerobes are time-consuming and require special conditions. Solid phase cytometry (SPC) is a recent laser scanning technique for the quantitative detection of fluorescently labelled bacteria on a membrane filter that eliminates the need for a growth phase. Fluorescent labelling of cells results from the cleavage by intracellular esterases of a fluorescein type ester to yield a free fluorescein derivative, which is retained only in cells with an intact cytoplasmic membrane. However, as the standard labelling procedure is carried out under the conditions of aerobiosis, labelling of anaerobic bacteria does not appear to be obvious. We have labelled eight strains of vegetative anaerobic bacteria (i.e. Bacteroides thetaiotaomicron, Clostridium bifermentans, C. butyricum, C. perfringens, Fusobacterium nucleatum, Porphyromonas canoris, P. gingivalis, Propionibacterium acnes) and two strains of spores (C. butyricum, C. perfringens,) within 4 h under aerobic conditions. However, anaerobiosis remained necessary for spores of C. sordellii, C. sporogenes, C. tyrobutyricum. For vegetative cells of all strains, plots of SPC versus plate counts were linear with slopes exceeding 1.0, indicating that SPC consistently yielded higher numbers of bacteria.